The eIF4E repressor protein 4E-BP2 is merely truncated, despite 4E-BP1 degradation in the porcine uterine tissue during implantation.
Recently, we identified an N-terminally truncated form of the mRNA cap binding protein eIF4E in the porcine luminal epithelium during implantation. EIF4E truncation is accompanied by degradation of the eIF4E-repressor protein 4E-BP1. In this study, we investigated whether or not the other members of the eIF4E-repressor family, namely 4E-BP2 and 4E-BP3, were also modified during early pregnancy. We did not detect 4E-BP3 in the uterine tissue; however, 4E-BP2 emerged in one or two stable fragments on pregnancy day 15. 4E-BP2 truncation most likely occurs at the N-terminus, and this calcium-stimulated processing depends on progesterone and estradiol. The activities targeting eIF4E, 4E-BP1, and 4E-BP2 were found in different fractions after anionic exchange chromatography, indicating the action of different proteases. Detailed protein interaction studies with immobilized anti-eIF4E and m(7) GTP-Sepharose showed a differential binding of the 4E-BP2 isoforms to the eIF4E variants and to the cap structure. In general, truncation of eIF4E reduces the inhibitory impact of 4E-BP2, whereas truncation of 4E-BP2 restores repression by binding the prototype eIF4E. In this context, we suggest long-term translational repression by the truncated 4E-BP2 is affected by the loss of the RAIP motif located at the N-terminus, which is indispensable for phosphorylation and deactivation of the molecule. In conclusion, we propose a tightly balanced regulation of the truncation of the cap-binding complex component eIF4F and degradation of 4E-BP1 and/or truncation of 4E-BP2 that together ensures correct translational control during the dynamic process of conceptus implantation.